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Research objectives:
The quest for an improved efficient power management is nowadays carried out also by adopting and improving the electrical performances of the so called wide-band-gap (WBG) semiconductor based devices, i.e. Silicon Carbide (SiC) and Gallium Nitride (GaN). Power switching applications (DC/DC converters, on-board battery charger for EV, etc.) as well as RF power applications (future 5G communications, radar applications, etc.) are starting to adopt these novel technologies that thanks to the superior physical properties of WBG materials are showing better performances when compared to their Silicon counterparts. Nevertheless, a large adoption of said novel devices will require advances in both their reliability and performance that until now have not yet been fully exploited. Aim of the research project will be to investigate the mechanisms leading to reduced device performance and/or reliability within WBG-based devices.
Proposed research activity:
The proposed research has strong interactions with companies that will provide within active research project the device test structure needed for the investigation of WBG-based devices.

The proposed research activity will include:

· electrical characterization of power devices by several different techniques (DC, double-pulse IV and current transient spectroscopy);
· numerical simulations aimed at investigating the degradation mechanism observed within tested device;
· realization of custom measurement setup for the characterization of breakdown and current dispersion phenomena.
Supporting research projects (and Department)
EUGANIC - European Defence Agency (EDA); RELGAN - European Space Agency (ESA); REACTION - ECSEL JU.

Possible connections with research groups, companies, universities.

STMicroelectronics, Leonardo, Ohio State University.
